. L5 x T4 recorded the maximum positive heterobeltiosis (at 5%) for flower head diameter (26.44) and 100 flower weight (3.41).
INTRODUCTION
China aster belongs to the family Asteraceae and is native of Northern China (Navalinskien et al., 2005) . It is one of the most popular annual flower crops cultivated widely due to existing of various colours ranging from violet, purple, magenta, pink and white; forms, sizes and comparatively longer vase life (Dilta et al., 2007) . It is grown commercially as cut flower for flower arrangement, interior decoration and loose flower garland making, worshipping (Munikrishnappa, 2013) . It can also be grown as bedding plant and potted plant in landscaping (Bhargav et al. 2016) . China aster is commercially grown by marginal and small farmers in Karnataka, Tamil Nadu, Telangana, Andhra Pradesh, Maharashtra and West Bengal states of India (Kumari et al., 2017) . In Karnataka alone, it is grown in an area of 1693 ha with productivity of 9.39 t/ha (Anonymous, 2016) . However, information on heterosis is meager in China aster. Exploitation of heterosis proved to be most viable method of breeding in increasing productivity and the production. The hybrids have various advantages over open pollinated varieties such as earliness, profuse and uniform flowering, increased flower weight, large flower size, elongated flower stalk, longer flower duration etc. Hence, the present study was carried out to estimate het-erobeltiosis in 30 crosses for vegetative, flowering, yield and vase life traits in China aster. (Singh and Chaudhary,1985) . Heterobeltiosis was estimated using the following formula (Hallauer and Mir-inda, 1988) : Heterobeltiosis (%) = F 1 -BP x 100 …………Eq.1 BP where, F 1 = Mean of F 1 hybrid, BP = Value of better parent
MATERIALS AND METHODS

An experiment was carried out in the
RESULTS AND DISCUSSION
Analysis of variance showed highly significant differences due to parents for all the traits indicating that experimental material had sufficient genetic variability for all the traits under study. The genotypic variance was further partitioned into variance due to parents, parents vs cross and crosses. The mean square due to parents and crosses were highly significant for all the traits indicating that the performance of crosses was different than that of parents for most of the traits. However, mean square due to parents vs. cross were also highly significant except for number of branches per plant and number of flowers per plant ( Table 2) . Heterobeltiosis estimates in 30 crosses for vegetative traits are presented in Table 3 . Plant height is an important character which determines the Bhargav, V. et al. / J. Appl. & Nat. Sci. 11(1) : 1-6 (2019) Table 4 . Days to first flowering is a negative trait as earliness is preferred over lateness. Plant earliness is an important character, which helps farmers to fetch more price in early market. Heterobeltiosis for this trait ranged from -47.41 (L1 x T3) to -6.50 (L5 x T4). All the 30 crosses showed significantly negative heterosis at 5% level of sigificnce for days taken for first flowering. The cross L1 x T3 (-47 .41) displayed minimum heterobeltiosis followed by L1 x T2 (-46.36 from -15.81 (L4 x T3) to 26.44 (L5 x T4). Among 30 hybrids, five crosses showed significantly positive heterobeltiosis and 10 crosses showed significantly negative heterobeltiosis. The best cross combination was L5 x T4 (26.44) followed by L5 x T5 (15.47). Since, the crosses made between the divergent parents, negative heterobeltiosis were observed for both stalk length and flower diameter. One-hundred flowers weight, number of flowers per plant and weight of flowers per plant are contributed directly to flower yield. The heterobeltiosis for 100 flower weight ranged from -54.30 (L4 x T2) to 3.41 (L5 x T4). Among the 30 crosses, except one cross all other showed significantly negative heterobeltiosis. The cross L5 x T4 (3.41) recorded as the best significant positive heterobeltiosis. The heterobeltiosis for number of flowers per plant varied from -73.68 (L5 x T2) to 101.18 (L6 x T5). Bhargav, V. et al. / J. Appl. & Nat. Sci. 11(1) : 1-6 (2019) Among the 30 crosses, 3 crosses showed significantly positive relative heterosis and 23 crosses showed significantly negative relative heterosis. The cross L6 x T5 (101.18) recorded the best followed by L5 x T5 (31.12) and L5 x T1 (10.99). The duration of flowering is important trait for landscape garden and in commercial cultivation as it facilitates extended number of pickings. For duration of flowering heterobeltiosis ranged from -40.97 (L4 x T4) to 60.14 (L4 x T2). Among 30 crosses, nine crosses showed significantly positive heterobeltiosis and 9 were significantly negative. The cross L4 x T2 (60.14) recorded maximum significantly positive heterobeltiosis followed by L6 x T5 (48.48) and L5 x T1 (42.86). The heterobeltiosis for weight of flowers per plant varied from -85.52 (L5 x T2) to 47.90 (L6 x T5). Among the 30 hybrids, one cross showed significantly positive heterobeltiosis and 27 crosses showed significantly negative heterobeltiosis. The cross L6 x T5 (47.90) showed highest significant positive heterobeltiosis. Since, the crosses made between the divergent parents, hence, negative heterobeltiosis were observed in most of the cross 
Conclusion
It can be concluded that heterobeltiosis can be exploited for vegetative, flowering, flower quality, yield related traits and vase life by selecting the appropriate cross combinations in China aster. Since, these are the essential traits which directly or indirectly affect the production potential of the crop, therefore, emphasis may be given on development of F 1 hybrids with improved flower quality and yield in China aster.
